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TABLE 3.-Free-air resultant winds (meters per  second) based on pilot balloon observations made near 7 a .  m. ( E .  S. T.)  during March, f930 

Broken hrrow, Burlington, Cheyenne. Due West, Ellendale, Qroesbeck, Havre, Mont. Jacksonville, Key West, Loa Angel=, I okla. 11 Vt. - /1 WYO. 11 S. C. 1 N. Dak. 11 "ex. 11 (1 11 (11 ;tiers) I/ (40%:;irs) (233 meters) (132 meters) (1,868 meters) (217meters) (444 meters) (141 meters) (762 meters) (65 %irN Altitude - 
Ve- 

k; 
~- 

____-- 

Direc- Direc- ;"d",: Direc- Direc- 2: Direc- 
tion ity tion it,y tion ity tion ity tion 

~ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _  

Rurfnce .______. 
500 ________-. _ _  
i000... _____.__ 
1:>W _ _ _ _ _ _ _ _ _  ~. 
2,000 _._________ 
2,500 ... ..______ 
3, (la... _ _ _ _ _ _ _ _  
4,000 _._______ _ _  
5. ooo... __.__. ._ 

N 63 W 
8 89W 
N 8 0 W  
N 61 W 
N 60 W 
N 5 8 W  
N 56 W 
N 72 W 

S 8 1 W  
N S S W  
N 8 7 W  
N 79 W 
N 77 W 
N 81 W 
N 77 W 
N 8 7 W  
N 8 8 W  

9.61 ._._____..._... 1:;:: I N N 70 58 W W 112.0 7.7 11 
14.5 N .51  W 11.6 
12.8 1 N 50 W 6.9 

1.9 N 4 O W  3.3 S 2 B W  
5.9 N 4 4 W  3.5 3 Y W  
6.8 N 4 4 W  6.8 N r 6 W  
8.1 N 39 W 8.8 N 57 W 

10.0 N 41 W 9.4 N 64 W 
10.4 N 4 1 W  11.0 N 64 W 
11.8 N 40 If' 9.2 N 72 W 
18.5 N 4 0 W  12.8 ...___... 
18.6 N 3 0 W  9.4 .___ ___.. 

0.6 
9.1 
_... I 

.I I II I It I /I 

N 78 W 
6 87 W 
_---. _ _ _ _  

-11- 
;2ll! ity Direc- tion 

- 
\-e- 
loc- 
i ty  
- 

1.0 
1.9 
3.0 
2 5  
2 1  
2.5 
1. 2 
3.2 
-.__ 
- - 

Medlord, Memphis, New Orleans, Nebr. Royal Center, Salt Lake 11 San Francisco, I( ' Gault Ste. i/ 11 Marie, Mich. Seattle~Wmh. W%%?' I Oreg. 1; Tenn. 11 La. 11 11 Ind. 11 City Utah , Calif. 
(446 meters) I (145 meters) (25 meters) (313 (225 meters) (1,280heters) 1 1  (60 meters) (198 meters) (14 meters) (6 meters) 

Altitude 
I (meters) 

m. s. 1. 
~- - - 

TABLE 4.-Obserc~alions by meaiis of kites, captive and limited- 
heighi sounding balloons during March, 1930 

Broken Due Ellen- Qroes- Royal 
ibrroa, i  West, 1 dale, I beck, /Center. 

Okln. 5 .  C. N.Dak. Ter. Ind. 

- -1-4-4-I-I- 
Mean altitudes (meters) m. s. I., reached 

durinemonth _ _ _ _  ~ ..._______._______._____ 1 3 . 1 3 3 1  2.6441 3 . 2 0 i I  2 .9461 3.W2 
hIaximim altitude (meters) m. s. l., reached 

and date _...______._.______..----..-.-.--. 
Number offlights made .._._ ~ ...._____..._ _ _  
Number of days on ahicb flights were made.. 

1.1 8 59 E 
._._ N 1 9 W  
._._ N 19E 
1.8 N 19 E 
1.8 N % E  
3.4 N 35 E 
5.1 N 44 W 
5.& ....._.__. 

Direc- 
tion ity 

-~ 

1.3 N 2OW 
0 .9  N 11 W 
:0 

N 3 3 W  
- .7 N 39 W 
3.9 N 24 W 
1.8 N 30 W 
1.4 N 39 \V 

2: 11 Direc- 
ity t,ion 

8 . 2  I N ZQW 
_ _ . _ ,  ...- ~ ..__. 

I 

-11-3- 
0.9 N 85 W 2.0 
1. 3 S 88 W 6.7 
1.4 N 85 W 8.1 
1.0 N 81 R 10.5 
1.0 N 80 W 10.7 
2 0  N 84W 11.0 
2.0 S 77W 1 2 5  

'9th.  2 31st. 8 19th. 17th. 
In  addition to the above there were aprnorimately 125 pilot balloon observations 

made daily a t  53 Wwther Bureau stations in the United States. 

WEATHER IN THE UNITED STATES 
THE WEATHER ELEMENTS 

By ha. C. BENNETT 

GENERAL SUMMARY 

The weather for hlarch, 1930, was warm for the season 
during the first half, but the latter half in niany portions 
was decidedly cold; and while March is normally much 
warmer than February, this year the month, as a whole, 
in many interior and southern Fections was actually colder 
than February, which had been abnornially warm. 

The precipitation for the month was unevenly dis- 
tributed. From two to more than four times the normal 
was receivEd in portions of the Southeast, while more than 
normal aniounts fell in portions of Texas, the far South- 
west, and the northeast section; but  only scanty falls were 
received in most interior valley sections, the northern 
Great Plains, the mid-West, and tbe Pacific Northwest. 

PRESSURE AND W I N D S  

At the beginning of the month a low-pressure area was 
central over the upper Lake region, accompanied by 

moderate precipitation throughout that region, and a€so 
over the northern portion of the hlississippi Valley, the 
same being largely in the forni of snow. Light rain also 
prevailed over much of the South Atlantic and portions 
of the east Gulf States. During the next few days these 
precipitation areas moved off the northeast coast, and 
were followed by .generally fair and moderately cool 
weather over most of the country, except in portions of 
the central and southern Pacific coast areas, where rain 
occurred almost dqily. 

On the 6th a rather extensive low-pressure area ex- 
tended over the Great Plains region from western Tesas 
to the northern border States, and precipitation prevailed 
over most sections to the westward of the Rocky Moun- 
tains and froni the lower Lakes northeastward. By the 
nest day this storm had moved to  the southern Ohio 
Valley, and widespread precipitation prevailed from the 
central hlississippi Valley southward, also to the dtlantic, 
and was accompanied by heavy thunderstorms in many 
localities. Light precipitation prevailed also over much 
of the region from the northern portions of New Mexico 
and Arizona to the northern border States, and likewise 
in the western portion of Washington. During the next 
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two days this eastern storm moved off the northeast 
coast, causing widespread precipitatioa throughout, the 
East and frequent thunderstorms and heavy rainfalls. 

On the 10th a low-pressure area extended from the 
upper Lake region southwestward to western Texas, and 
on the 11th was central over the Great Lakes, acconi- 
panied by light precipitation throughout the Lake region 
and southward, east of the Mississippi River, to the Gulf; 
and during the next day this area moved out the St. 
Lawrence Valley, with light precipitation prevailing 
throughout most of the Eastern States. 

About the middle of the month high pressure prevailed 
over most northern and central areas east of the Roclry 
Mountains, and was accompanied by generally fair 
weather, but light rain fell throughout much of the South, 
the extreme northern Rocky Mountain region and the 
South Pacific area, and during the next several days 
moderate to light precipitation prevailed over most 
sections of the country. By the 19th precipitation over- 
spread much of the East with some heavy falls in the 
South and Southeast. On the 20th and 21st much colder 
weather moved in from the Northwest, and during the 
next several days a series of low-pressure areas developed 
in the West and Southwest and moved easterly and 
northeasterly, accompanied by precipitation over much 
of the eastern half of the country, the falls being moder- 
ately heavy in many sections. 

On the 28th a precipitation area overspread much of 
the southern half of the Gulf States and moved easterly, 
then northeasterly along the Atlantic coast, and wtts 
accompanied by heavy rain in some localities near the 
coast. The month closed with generally high pressure 
and fair weathe.r throughout the East, but re,latively low 
pressure in the upper Lake region and the southern 
plateau and South Pacific regions, though with light 
precipitation in only a few localities. 

The month was noted as rather windy at  many sta- 
tions, as is usual during March; but except for the 
moderate tornadoes that visited portions of the Gulf 
States on the 6th there were few storms of sufficient 
intensity to cause damaging winds over extensive areas, 
and wind dama e was rather infrequent, as shown by 

the end of this section. 
The distribution of the monthly means of pressure is 

graphically shown in Chart VI, while the departures 
from the normal and changes from the preceding month 
are likewise shown in the insets of Charts I1 and 111. 

the comparative H y few instances recorded in the table a t  

TEMPERATURE 

The warm weather that prevailed during much of 
February continued quite generally during the first 
half of March, but from about the 18th onward to  
the end of the month temperature lower than normal 
for the latter part of March was the rule. As n whole, 
the month was cool in the South and in the Ohio Valley, 
but moderately warm in most of the North and prac- 
tically all of the far West. 

The first decade was niainly warmer than normal, 
especially in the north-central and northeastern portions, 
but was somewhat cooler than normal in the south- 
central and southeastern districts, while beginning cold 
in the Rocky Mountain and Plains regionsy.here warmth 
soon replac.ed the cold weather. 

The week from t'he 11 th to the 18th was decidedly warm; 
as a whole, especially in the central valleys, the upper 
Mississippi ValleJ-, and most of the Missouri Valley, but, 
was slightly cooler than normal along the Gulf coast, nnd 
in most parts of the Pacific States. 

About the 19th there was reaction to colder weather 
in the Great Plains, and low temperatures soon over- 
spread most central ortions of the country, reaching 

the Mississippi River the freezing weather did not ex- 
tend farther south than the lower Ohio Valley and west- 
ern North Carolina, but considerable portions of the 
Southwest reported temperatures many degrees below 
freezing. 

The closing fortnight was generally cooler than normal, 
notably in the Mississippi Valley and the Lake region 
and from the southern Rocky Mountain region eastward 
to the South Atlantic coast. l n  the middle Rocky 
Mountain region and the niicldle and northern Plains 
the weather was mainly warm from the 21st to the 
25th, but cold after the 25th. To westward of the 
Divide and in some. Atlantic coast districts north of 
Chesapeake Bay this fortnight was warmer than normal, 
t'he districts from central California to Puget Sound 
having especially mild weather after the 24th. 

The month averaged warmer than normal along the 
Canadian border, also near the middle Atlantic coast, 
in the upper Mississippi and middle and upper Mis- 
souri Valleys, in nearly all parts of the Plateau region, 
and .e.spec.inlly in the Pacific States. The month was 
dec,ide.dly cooler than normal in all States that touch 
the Gulf of Mexico, and the tendency to temperatures 
below normal prevailed as far north as the interior 
of Maryland, the Ohio Valley, Missouri, Kansas, and 
southern Wyoming, also as far as the lower Colorado 
River. 

The highest temperatures were usually recorded about 
the middle of the month from the Plains States eastward, 
though a t  scattered dates in the Gulf States, while in 
the far West and the southern Rocky Mountain region 
they usually occurred during the last week. Practically 
throughout the country they were many degrees below 
the highest marks of March in previous years, and 
this was particularly the case to eastward of the Missis- 
sippi River. The highest temperature reported was 
104O in southern Texas on the 6th. 

The lowest marks occurred generally during the first 
five days, but in the southern Rocky Mountain region 
they occurred about the 28th. They were almost inva- 
riably we,ll within the limits shown by *other years. 
The lowest reported was -31' a t  an elevated station 
in Colorado, but points in Wyoming and Montana re- 
ported -30'. 

the Emtern States on P y about the 22d. To eastward of 

PRECIPITATION 

During the &-st few days of the month rather wide- 
spread precipitation prevai1e.d in niuch of the East and 
in the Lake region; however, the falls were moderate to 
light, except in a few localities in t,he Southe,ast, where 
thunderstorms occurred. During t>he latter half of the 
first decade heavy precipitation was received at  many 
stations in the South from eastern Mississippi eastward 
and throughout the Atlant,ic Coast States, also some 
heavy falls were received at  this time in central and north- 
ern California. 

During the early part of the second decade generous 
to heavy precipitation was received in the Southeast 
and along the Gulf, and again during the latter part of 
t,his decade moderately heaTTg rain fell from Tennessee 
southwa,rd to the Gulf and over most of the Florida 
Peninsula. Some heavy falls also occurred in Arizona 
and California and other portions of the far Southwest, 
while moderate amounts were received in the Ohio Valley 
and throughout much of the Atlantic area. 
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Remarks Authority 

Precipitation was general throu hout much of the East 
during the greater part of the thirf decade, t,he falls being 
fairly heavy in portions of the Southeast during the early 
part of the decade, while toward the latt,er part moder- 
ately heavy rain fell in the west Gulf States and along 
the South Atlantic coast, and excessive amounts were 
received in much of the Florida Peninsula. Tampa, 
Fla., reported a fall of 5.62 inches for the 24 hours ending 
a t  8 a. In. of the 29th. Moderate to generous amounts 
were receive,d in the Northeast and portions of the 
Lake region ancl far Southwest, S~SO the early portion of 
t8he decade saw considerable rain in the North Pacific 
re,gion. 

As a whole, the month was one of deficient precipita- 
tion. The shortage wa.s especially marked, and was 
particularly unfortunate because of previous scarcity of 
moisture, in the middle Plains. Most of the middle 
Plateau and the Nort,h Pacific States, Oregon, especially, 
had notable shortages; likewise North Dakota, with 
east,ern Mont,ana and northern Minnesota. 

There was mainly less precipit,ation than normal in 
t,he Missouri Valley, and less in all but a few small por- 
t,ions of the Mississippi and Ohio Valleys and the upper 
Lake region. Another region of shortage e.stended from 
the northern portions of Georgia and South Carolina to 
southern New England. 

More than normal precipitation was received in the 
lower Lake region, northern New York, and most of 
New England; likewise in many portions of 6lie Southeast, 
especially in cent'ral and northeastern Florida. 

We.st of the Mississippi River there was more precipi- 
tat,ion than normal in large portions of Montana, Idaho, 
and Wyoming, some pmts of Tesas and New Mexico, 
and most of Arizona. and southern and cent'ral Cali- 
fornia. 

The greatest amount, so far reported, 12.88 inches, was 
noted a.t two stabions, very far apart, one being in central 
Florida a.nd the other in western Washington. 

Skene, Afisa _.___.._ ~ -...-.. 

Gosciusko. AIiss. ( 5  miles 

Gregory, Ark ..___.___..___. 

Homer, La. (10 iailessouth- 

Robeline, L3. (3 miles west 

Reman. Ala ._.._..__..__.___ 
Bellview, N. Me1 .__.._____ 
Sso Diego. Cali1 _..__.._..__ 
Webster County, Iowa _ _ _ _ _  
Harlan, Iowa __._.__ __.._ _ _ _  
Arthur City, Tex ___...._ ~. 

Kossuth, Miss _____._______ 

Tennessee(centra1andeast- 
ern counties). 

Montana (western) Idaho 
(northern), and 'Wash- 
ington (eastern). 

Headland, .41a--. .._._ _ _ _ _ _  
Wiseonsin and Michigan 

(southern) and northern 
Illinois and Indiana. 

north of). 

west of). 

00. 

SNOWFALL 

The snowfall was mainly less than the average amounts 
of previous March records. In those regions where 

\ _ _ _ ~ ~ _ _ _ _ _ _  ___ 
6 4:30 p. m.. 26; 2 820,oOO Tornaglo __..___._.. 9 uumber 01, residences and other small build- 

6 P. in ._.... ..______ ~. 1 __._____._ ~. ..___do _..._..._.... A house and barn wrecked; 2 autos damaged; 

G P. iu .---.. ______.___ ._____ 30,000 .__._do _..__.__ ~ ...- .4 uuniher of buildings demolished; 5 persons 

6 7:30 p. m-. 300 1 10,000 ___..do ..__._.._.__. Several homes demolished; w t h  S miles long. ... 

6 9:30 p. m.. ._________ _ _ _ _ _ _  5,600 Tornadic wind ___. Buildings m d  timber. dvinnged over path 

7 2 n. m.. -.. ____. _ _ _ _ _  ____._ 4,500 Tornado.. ..-. .. . . Some property dnmage .-.. _ _  ._ ____.___ _.____.._. 
14 3 3 5  p. m.. 5 mi. _ _ _ _ _ _  ~ ___._.__.__ Hail ..... ..._._..._ 8ru:ill rlamiige: too early for rrnps .______.__._.__. 
15 8 p. m __._. .__.___.__ ____._ __..__._____ Hnil and wind ..... Some dirmnge to tender plmts and trees __.__._.. 
16 8 p. m ___-  ~ ._____.___ _ _ _ _ _ _  3,500 Tornado-. _.___. . . Damage chiefly to buildings ___.___._._ ~ _______._ 
16 ___.-.__--._ ._____._ _ _  ._____ __.__ ~ ...___ Heavy hail __._. __. ILImh glass in Ereenhouses braken ___..____.___._ 
18 4 a. m _---. _ _ _ _ _ _  _.__ _ _ _ _ _ _  ________.__ Wine. .. -.- .__._._ A house demolished. another moved from foun- 

dation. and several unroofed; 1 person injur,ed. 
18 ________.__. ______.__. _ _ _ _ _ _  ___________. .___. do ... _..__ ~ ...- Considerable damage to dwellings and outbuild- 

ings. 
18 ___- -___-_ -  ~ _ _ _ _ _ _ _ _ _ _  1 30,oOO Destructive wind. Dwellings. churches, sc~ools, timber, etc., dam- 

aged; 8 or persons injured. 
19 P. m ._---. .________. _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  ____.do _.___.___.___ Telephone 8% power lines damaged; trees up- 

rooted; steel grain storage tank wrecked; sev- 
era1 persons injured. 

19 Considerahle damage to property; 1 person seri- 
ously injured. 

Worst storm in history in some places; transpor- 
tation of all kinds discontinued or delayed; 
schools closed. 

ings demolished; 12 persons Injured. 

2 persons injured. 

injured. 

1 mile long. 

9 p. m ___. ~ ._________ _____. 10, OOO Tornado..- .- - - .. 
25-26 .__.._._-.. ~ ._______._ _ _ _ _ _ _  _.-___--._._ Heavy snow and 

wind. 

moderate to considerable quantit,ies are likely to occur 
the shortage was especially marked in those portions 
of the Middle Atlantic States lying to eastward of the 
Appalachian Divide, and in Minnesot'a, niost of Iowa 
and the Dakotas, and the middle Plains. 

More snow than usual was received from northeastern 
Missouri eastward and northeastward over much of the 
Ohio Valley, especially the northern and ea.stern parts, 
and over the lower and the southern. portion of the 
upper Lake region. In these areas, e.specially near Lake 
Michigan, the most notable snowst>orm of the month 
was part,ic.ularly felt; this occurred about the 24th t80 
27th and was accompanied by high winds, resulting in 
serious drifting and great delay to traffic. 

In  the higher porbions of the West the snowfall exceeded 
the normal in much of Montana, and in large portions of 
New Mexico, Arizona,, and sout,hern California; yet in 
t,liese last-named St,at8es t8he normal amounts of March 
are not especially large. In the mountainous portions 
of t8he Stsates of t8he Pacific Nort,hwest the March snow- 
fd l  was especially scmitv. 

The stored supply of snow in the high mounta.ins of 
the West was ma.inly of disappoint,ing quantity at  the 
end of March. The districts with best prospects for a 
good summer flow were chiefly in the Rocky Mountains 
from northern Colorado northward. 

RELATIVE HUMIDITY AND CL9UDINESS 

The average relative, humidity for the month was 
generally be.low the norinal over most districts, except 
in some of the higher elevations of the Rocky Mountains, 
t,he northern portions of the Lake region, and extreme 
southern Florida, where the nverage humidity was 
mainly above the normal. 

In much of t,he Gulf ?hates, the upper Lake region, 
and t.he northern Rocky Moui~t~ain melt, cloudy weather 
seems t o  have been more prevalent than usual, while in 
many of the. central are.as more Clem weather than usual 
in March was noted. 

Offirid, U. S. Weather Bu- 
reau. 

Do. 

Do. 

Do. 

Do. 

DO. 
Do. 
DO. 
Do. 
Do. 
Do. 

Do. 

Do. 

Tribune. 
Great Fal ls  ( M o n t a n a )  

Offlcial, U. S. Westher Bu- 
reau. 

Do. 


